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PROVISIONAL SPECIFICATION 



Improved Retractable Castor Mechanisms. 



\Vc, St'KNurcR, IIkvth & George Limited, 
a British Company, of Gymnastic Engi- 
neering Works, Garfield Road, Enfield, 
Middlesex, and W/Vlter Ernest Chamber- 
/>LAiK, a British Subject, of Ingleborough, 
54 ihe Ridgeway, Enfield, Middlesex, do 
hereby declare the nature of this invention 
to be as follows: — 
The invention has for its object the pro- 

10 vision of an improved operating mechanism 
fo> retractable castors or similar wheels on 
heavy article of furniture or other equipment, 
and ii is particularly applicable to gymna- 
sium equipment and theatre stage properties. 

15 In rciractable castor mechamfims of known 
construction, the mechanical coupling be- 
tween the castors and the operating member 
commonly coir>prises worm or screw gear- 
ing, cams, or some form of toggle linkworlc. 

20 In the latter cases, the castors are eifectively 
loclced in their extended position by the 
arrangement of the cams or toggle linkwork 
used, while a similar locking effect is ob- 
titined when screw gearing is used because of 

25 the irreversible nature of the' screw gearing 
vfrhich is employed. Fifrther, apart from its 
frictional losses, screw gearing also has the 
disadvantage that it is slow to operate by 
reason of the high gear reduction ratio be- 

30 twecn the operating member and the castors, 
while a self-locking cam or toggle arrange- 
ment is inherently somewhat uncertain in 
operation and liable to allow the supported 
article to descend to* the ffoor suddenly under 

35 (he force of its owrr weight if the article is 
jarred or the operating member used care- 
lessly. 

According to the present invention, retrac- 
table castors on articles of the type described 

40 are retracted or extended by means of a 
hand wheel or lever operatively associated, 
through a directly coupled linkage without 
worm or screw gear incorporated therein, 
with the retractable members carrying the 

45 castors, and means for positively locking the 
castors in their extended position comprise a 
spring-pressed ball or bolt engaging with the 
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operating memher or with some other part 
of the retracting mechanism. 

The nature of the invention may be more 50 
readily understood by taking as an example 
its application to a heavy vaulting box as 
commonly met with in gymnasiiims. At and 
within each of the four comers of the box is 
nLOuntcd a vertically sliding member, to the 55 
lower end of which is secured a castor wheel 
with its swivdling pivot. 

An operating device which may be either 
a handwheel, hand lever or foot pedal is 
mounted in a position convenient for the 50 
operator. This operating or control device 
is mechanically coupled to the four sliding 
members so that the castors may be caused 
to cither protrude downwards below the base 
of the box, and so raise and support the latter 65 
clear of the floor, or conversely the castors 
can be retracted so that the box descends to 
rest directly upon the floor. 

The operating device is conveniently in the 
form of a pedal adapted for foot operation, 70 
and formed at the end of a cranked axle cap- 
able of turning in"" bearings witliin the vaiilt- 
ing box. Also- pivotafly secured' to cranks oh 
said axle are thrust rods havmg tfieif other 
ends pivoted to bell-crank fevers engaging in 75 
slots in the sliding members carrying the cas- 
tors, which are preferably furnished with ball 
bearings. Rotation of the said axle caused . 
by operation of the pedal is effective to move 
the thrust rods longitudinally to rotate the 80 
bell -crank levers and thereby retract or ex- 
tend the sliding members. By means of this 
direct coupling between the operating pedal 
and the castors, quick and convenient opera- 
tion is obtained, with neglible frictional resis- 85 
tancc. and it is a rapid and simple matter for 
one person to raise a heavy article oh to its 
castors for moving about the floor. 

In order to retain the castors in their ex- 
tended position, a spring actuated bolt or ball 90 
is used, which automatically and posirively 
locks the pedal at the end of its downward 
travel when the castors are fully extended. - 
This lock is necessary owing to the directly 
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. coupled liflkwork between castors and'pedal ' 
not being iireverdble; -'Before the castors 
can be retracted this -bolt, or ball must be 
withdrawn by the operatori^ and the bolt or 
5 ball is so. shaped that after it has entei^d its 
' socket it becomes locked or xetained; therein. 
The effect of this interlodang ls that the bolt*, 
or ball cannot Be withdrawn unless enough' 
■ pressure is first applied to the .pedal to over- 

10 come the weight of the vaulting box. With- 
out the -provision of .this interlocking con- _. 
struction there is a danger that, oh withdraw-' 
al of the locking bolt or ball, the box would 
suddenly descend to the floor, and might trap 

15 and injure the foot of the operator, but the, 
arrangement described ensures.. thai the re- 
tracting mechanism is fully under'control be- 
fore the locking device can be released. . . 
The pedal can be arranged almost flush 

2() with the side of the boix and with jbl. minimum 
amount of projection for operation- by the . . 
foot, and the locking bolt can be controlled 
by a push button flusH-inouhted in the side . 
of the box. There is accordingly no&irig in 

25 the medianism which projects and wUch . 
might catch in die clothing of the user or 
gymnast . * \ 

Operation of the castors is cxtrMndy • 
simple. To bring Chein into use the pedal is 

30 simply depressed and it automatically locks. 
To retract the castors foot pressure is put on . 
the pedal, the piish button depressed^ and the . 



. box allowed to settle solidly upon the floor.* 
For coilvenience and speed of operation . 
all- four castors have .been described . as 35 
coupled- to a single, control member,^ but 
where very heavy articles are to be controlled 
ea(^ castor or. pair of castors may; have its \ 
separate operating -mechanisni. * * ' ' 

In the case of vaialtiag bores which might 40 
possibly be used before flie castors have bepn 
retracted, ri^d connecting 'menibers may be . 
replaced by links of: an elastic nature adapted . 
to jdeld, if more. than the: load due- to the. 
normal weight of the box be* imposed. By 45 
this means damage tp the medianiism from 
overloading is ayoided.- . ■ 

*. Altfernatively to" avoid overstrain. of- .the ' 
• mcdi anismi, it may be. arratf ged ' that the cas- - 
tors are urged toitheur extended -position . by .50. 
spring: pressure/andfordbly retracted by the . 
opemting control element, and in this. case, 
the desirability- of maJdng the withdra\yal 
of the pedal, locking bolt contingent iippn ' 
.IjXessurc haying been, .first . applied . to- the 55 
X)edal becomes less urgejot, and. die interlock- 
ing provision previously referred to may be; 
omitted •. ■-■ • ' . 
. - Dated this lst..:day of July. 19471. \ • 

■ . BRiEWER & SON, 
Chartered Patent Agents, . : - " • 
5'-9 Quality Court, Chancery Lane, Lqiiddn, 

• ■' ■• w.c^ ■ . • • 



. COMPLETE SPECIFICATION - . . 

Improyed Reixactable iCastor M 



We, Spencer, -BCeath & George LtMiTEf), 
.. 60 a British- Company, of (Jymnastie Engi- 
neering Works, Garfield Road, . Enfield, 
Middlesex,- and. Walter Ernest Chamber- 
•LAIN, a British Subjeet;, oi!. Ingleborongh, 
• 54 The Ridgeway* Enfield, Middlesex, do: 
■ 65 hereby declare the nature of this invention 
and in what manner the same is to. he per-, 
formed, to be particularly described and 
ascertained in and by the following .state- - 

• ment:— 

70 The invention has for its object the pro- 
vision of an improved operating mechanism . 
for retractable castors or similar wheels on 
lieavy ai"ticles of furniture or other equip- • 

• ment, and it is particulaxiy applicable to 
75 gymnasium equiphient and theatre stage 
. properties. 

In . retractable castor mecfaanisins of 
known construction, the mechanical coiipling 

* between the castors and the pperatmg mem- 
• 80 ber commonly comprises worm or screw 

gearing, cams, or some form of toggle linkr 
work. In the latter cases, the castors are* 
. effectively locked in their extended position 

* by the -.arrangement .of the .cams or .toggle 
^5.1inkwork'used, while a similar locking effect 



is obtained when screw gearing is .used be- • • 
cause of the irreversible nature of -the screw 
gearing "v^diicli is employed. Furilier^ apart , 
from its frictionkl losses, screw , gemng. also . ' 
has the disadvantage that it is slow; to operate S|0. • 
by reason of the high gear reduction- ratio v. - ' 
between the operating member and the. casj * . 
-tors, while* a selfrlqckihg cam . or 'toggle' 
arrangement is inherently sbmcwliat ' liiicerf - . . 
..tain in opcratioif and liable to allow the siip- 95 . 
ported article , -to . descend to . the .floor ; 
. .suddenly under th*e-.force of its own weight if . " 
the aiticle is jarred pi; the operating member 
used carelessly, ■"' ;:■ 

According to the present invention an 100 

■ article .of furniture isjjrovided with.-fetrac-" - 

■ table castor mechanism comprising an axle,, 
a pedal, hand wheel or lever for. rotatably 
actuating . said axle, " cranks on .^aid • axle, . 
thrust-rods respectively • pivoted to .said j 05" 
cranks, a bell -crank .lever in respect of. each • 
thrust-rod opefatively connected thereto by ; • ■ 
one arm and cdrmected by the other arm . 
to a vertical rod carrying a .eastbr. which rod 
is slidable' between a retracted .position and tTO 
an extended position for use; and nieans for- • 
positively lodking* tic medianisna- .witli the . 
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castors in the extended position. 
The nature of the invention may be more 

. . readily understood by taking as an example 
its application to a heavy vaulting box as 
5 commonly met with in gymnasiums. At and 
within each of the four comers of the box is 
.mounted a vertically sliding member, to the 
lower end of which is secured a castor wheel 
with its swivelling pivot 

10 Ad operating device, which may be either 
a fool pedal, a handwheel jor a hand lever, 
is mounted in a position, oonveniont for the 
operator. This operating or control device 
is mechanically coupled to the four sliding 

15 members so that the castors may be caused 
to either protrude downwards below the base 
of the box, and so raise and support the lat- 
ter dear of the floor, or conversely the castors 
can be retracted so that the box descends to 

20 rest directly upon the floor. 

The application, of the invention to a vault- 
ing box is hereinafter more fully described 
with reference to' the accompanying draw- 
ings, in which Fig, 1 is a perspective view of 

26 the vaulting box shown with the castor 
mechanism in the retracted position; Fig. 2 is 
a partly sectional side elevation of the lowest 
portion of the vaulting box, showing the cas- 
tor mechanism in the extended position; Fig. 

80 3 is a fragmentary view depicting part of the 
mechanism as seen when retracted, being a 
section on the line IlMll of Fig. 4; and Fig. 
4 is a plan of the lowest portion of the vault- 
ing box. 

35 In said drawings, the numeral 10 denotes 
the lowest of the nesting portions or frames 
of the vaulting box seen in its entirety in 
Fig. 1. Screwed upon the inner face of 
each longitudinal member of said frame 10 

40 is a pair of brackets 11, disposed one near 
each comer of the box. Vertically slidable 
in each such bracket 11 is a rod 12 which is 
furnished at its foot with a swivelling castor 
13 of conventional form. 

45 The operating device is conveniently in 
the form of a pedal 14 adapted for foot 
operation, and fixed upon the end of an 
axle 15 capable of turning in bearings 16, 17 
within the vaulting box. Also pivotally 

50 secured to cranks 18, 19 on said axle 15 are 
thrust rods 20 having their other ends pivoted 
to bell-crank levers 21 which engage in slots 
121 in the slidable rods 12 carrying the cas- 
tors. Rotation of the said axle 15 by means 

66 of the pedlal 14 is effective to move the thrust 
rods 20 longitudinally to rotate the bell-crank 
levers 21 and thereby retract or extend the 
castor rods 12. By means of this direct 
coupling between the operating pedal 14 and 

60 the castors 13. quick and convenient opera- 
tion is obtained, with negligible frictional re- 
sistance, and it is a rapid and simple matter 
for one person to raise a heavy article on to 
its castors for moving about the floor. 

G6 Owing to the fact that the directly coupled 



linkwork between the castors and the opera- 
ting pedal 14 is not reversible, it is necessary 
to provide positive means for retaining the 
castors in their extended position, in oppo- 
sition to the downwardly acting force due to 70 
the weight of the box. The preferred locking 
arrangement shown in the drawings for this 
purpose comprises a pawl lever 22 » which is 
pivoted on the pedal 14. and which is arrang- 
ed to cooperate with a suitable detent, such 75 
as the notch 23 cut in the flange 161 of the 
bearing 16 at such a position that when the 
pedal 14 is depressed to extend the castors, 
the pawl 22 will enter said notch 23 and 
thereby prevent the retraction of the castors, so 
The notch 23 is preferably arranged tangen- 
tially, as shown, in order to prevent the pawl 
22 from being inadvertently released, the 
tangential arrangement necessitating a slight 
further depression of the pedal 14 to enable 85 
the pawl to be withdrawn. Said pawl may 
have a pedal extension 221 and it is prefer- 
ably counterweighted as shown at 222. 

Operation of the device is extremely 
simple. To extend the castors the pedal 14 go 
is simply depressed until the pawl 22 engages 
the notch 23 and the mechanism is then auto- 
matically locked. To retract the castors, 
pressure is put on the pedal 14 with the ball 
of the foot, the pawl pedal 221 is then pres- 96 
sed, and the box allowed to settle solidly 
upon the floor. 

The pedal can be arranged almost flush 
with the side of the box and with a mint- 
mum amount of projection for operation by lOO 
the foot, so that there is nothing in the 
mechanism which projects sufficiently to 
catch in the clothing of the user or gymnast. 

For convenience and speed of operation all 
four castors have been described as coupled 106 
to a single control member but where very 
heavy articles are to be controlled each cas- 
tor or pau: of castors may have its separate 
operating mechanism. 

In the case of vaulting boxes which might iiO 
possibly be used before the castors have been . 
retracted, rigid connecting members may be 
replaced by links of an elastic nature adapted 
to yield, if more than the load due to the 
normal weight of the box be imposed. By 116 
this means damage to the mechanism from 
overloading is avoideii. 

Having now particularly described and 
ascertained the nature of our said invention 
and in what manner the same is to be per- 120 
formed, we declare that what we claim is: — 

1. In or for an article of furniture, a re- 
tractable castor mechanism comprising ap 
axle, a pedal, handwheel or lever for rota- 
tably actuating said axle, cranks on said 123 
axle, thrust-rods respectively pivoted to said 
cranks, a bell-crank lever in respect of each 
thrust-rod operatively connected . thereto by 
one arm and connected by the other arm to 
a vertical rod carrying a castor, said rod be- 18O 
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ing slidable between a retracted position and 
an extended position for use, anS" means for 
positively locking the mechanism with the 
castors in tbe extended position. 
5 2. A gymnastic vaulting box, comprising 
a retractable castor mechanism as claimed in 
claim 1. wherein the axle is operated by a 
pedal fixed upon the end of said axle where 
it projects through the end of the box. 

10 3. In or for an article of furniture, a re- 
tractable castor mechanism as claimed in 
claim 1, wherein the locking means comprises 
a pawl pivotable on the operating znember 
and arranged to engage a detent when the 

15 castors are in the extended position. 

4. In or for an article of furniture, a re- 
tractable castor mechanism as claimed in 
claim 3. wherein the detent is constituted by 
a notch in a fixed member over which the 

20 pawl rides when the operating mcmbCT is 
actuated to extend the castors, the arrange- 
ment being such that the pawl can only be 



disengaged from such notch by a further 
slight movement of the operating member in 
the same direction. 25 

5. An article of furniture comprising a 
retractable castor mechanism as daimed in 
claim 1, and wherein the castors mounted at 
the several corners are divided into pairs the 
members of which are connected by separate 80 
thrust rods to a double cranlc fixed on the 
axle which is operated by the pedal, hand- 
wheel or lever. 

6. The improved retractable castor 
mechanism according to claun 1, constructed 35 
arranged and operating substantially as here* 

in described with reference to the accom- 
panying drawings. 

Dated this 28th day of July, 1948.^ 

BREWER & SON. 
Chartered Patent Agents. 
5-9 Quality Court, Chancery Lane, London; 
W.C2. 
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